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m m m 

[0001] it. mm^^(Dmm^i:m^-v^^cMP-N-T'^'f-/i-Myv^m (cmp- 
[0002] mm\z.mir^mmRxj^mmKmir^m^7!)^^mizLm^. ±mm^^m-r 

[0003] i^T/v^^^f^. -mz:iyT/V'^^mm(Dmmi^X^^m^n^o J^e^a. 

T/V^fe#^^i!{*. ^y^v^VS '-^/!;>'^N-T-fe^/W^^5>'^ (CMP-Ne 

uAc) ^mm^wtu ^mi^tfj:^mmiciyT/]^m^m^^'^^mmx$>^o 

[0004] CMP-NeuAcH:. m^matiy'f-i^l^S' -hVV>mi5' -OTP) tM9^>m(.N 
euAc) ^SK^UT. CMP-NexiAciy:^±i^—'^(DmmS.}t-i^X^^^^tlX\f 

o 

[0005] U;6^UJ:cdS6>. m^-^i^^tl^xm V ^SCMP-NeuAcfi. 

. i^Tjum^mmmm(Dm^nt\^xityfmwj^h<Dtti:(b^^^m' 

[0006] t«e5f5. CMP-NeuAc<Dm3iIjfe^U-C«. ^miM^^h^^f ^fi»^Xm«f 

MP) . i^^i^:/5 ' --JT^m (5 ' -CDP) jS^tJ«5 ' -CTP^CMP-NeuAc^Sr:9-|^i~ 
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^llF-f'SS ' -CMP. 5 ' -CDPJtTJ«5 ' -<:TP(D]):ym^}^^i^X't^x^i^^i:^>' 

mm-:scmx #pb^5-276973^<^^ 

##fp:SCifel :J. Am. Chem. Soc. , 110, 7159-7163(1988) 
x:7ri?'-if (CIAP){*. m?S<?5^r^^»|Si^/J»sSil?fe^mT-fc«9. 

[0008] ^a^j6^^i:u?fev mmi^M'r^mm&<Dm:mm 

5>SU^t®fet>^#$tVTV^St5<^0(J. Am. Chem. Soc. , 110, 7159-7163(1 

988) ) . 5>S<Jefc^fe-e<DCMP-NeijAc(D[l]llX^^t/M^^t>-h0SiJ'Ci^hi:^^:7^ 

[0009] ^mm^h\t. ^xi^V^=7':7^—^m^-S^^mt'^'T. ]S)NeS(DCMP-NeiaAc^lR 
^^<^»JvlMig-r'5fci60;^l&t;iMU®i;t^f^^m^fc^^. (DCMP-NeioA 

tm.^^^^tt)^X^^:Lb. (2)2#;{7^;*->'^^;!jPb-Ct>. ^P^^TiJ'— ^SiT^fifsr 
^J^#^tb-r^ 5'-CMP. 5'-CDP. 5*-CTPtr#^6<JtCv-^>?i^tC5>i5?-e#5w 
(3)2'lilfi;<;^:^^^^^;!jp-rS;ii!-X?. CMP-NeuAc<?DT/V=i— 
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[0010] Ufc;dSo-C. ^^mi-i. ]^T(Dm^X'$>^o 

(1) i^^|gOCMP-NeuAc(Z)M5gfe-efcoT. l^XTOX^l— 4(D#Xig^illC 
m^^^'^Xn^^t^Wmt-r^. CMP-NeuAc(DMag&„ 

X^3:^^^i^tr^DU. CMP-NeuAc^i5bl^$^5X@ 

[0011] (2)x@i. xm2. xMs. Jim4(Dmi^mm'r^. ±m(i)mm.(^ijmo 

(3) x@2. xMu xm3. xMAo^mi^mm-r^^ jiIscdie^o^^&o 

(4) X@li:Xa2^P^(ctT5. -blB(l)fE«(D;l^&„ 

(6) 2tt;^^:^:^;a5;^/Vi/e7J^-r:<}->'X«-^V;{f W:^^-efc^. -hlB (1) — (5) ^ 

(7) :^:^:7r^—'^7i^±mmT/i':^V:^:^^Ti^—'^X:h^. -bIB (l) — (5) <DV ^-fH 

(9) X@4<DCMP-NeuAcC»lHlitX#. CMP-NeuAcO 

Ji|B(l)fB«OMitifeo 

(10) -^^^^^WJii^fflV ^:5:^3^^aH^&T'*?^. ±IE (9) fE«<D^5tfeo 

[0012] ;*:^BJ izX^ . ^P-^hi/7:7^— ;j!Oj3aSA^-t?«ffllt-^feofcii5i^SOCMP-Neu 
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[0013] ;z(c^BjOCMP-NeuAcM3tXSf*. ±fBOifi«9. Xigl— Xm4^S;2fci:U-CV> 

(xmi) 

p?iJ'W:^^KSr«fcl^$-^SXS-e*>So 
[0014] X^l (t>b< (iX^2) SCMP-NeuAc-^^T^i^UTt*. CMP-NexiAc-Sr 

CMP-NeiiAc->i^ir^— •^(DMjftKJ^l^i^-a'^^ttCMP-NeuAc-^^^KSr^ 

^-r:r:/^^Jf :fj^^-^^J>^:^>^^mM\'r^m^ia^. 
m^fb;^?/^^/-^^. a^;^7/v>'r;7j^, 7K^>fk;*77Vi/!^A. ;^^;i;/v^/!^7j^^<;57k^ti;i7 

[0016] :i(Dj;5^ce2^;«7^:;r>'^CMP-NeuAc'^^?^lC^;!jnU, t&^O— SO'CtD^frT 
. i£i>^lCj;«9pH^6. 0—13. OtilpMU. &t;«/^X«mi^-r'5^^T% y^'^/Vi/ 

[0017] (X@2) 

Xm2{i. CMP-NeuAc-^^^lC7l>;??>7Ti5'— e'^^APU. *#-r-55?^l-':^^K 

[0018] Si^^tC-Sfflf 5J5J^:^:7Ti5'— ^^UTtt. J^iJ'l/^t-^KiDy V^^SSrilJiyv^UT^ 
i^Ui/K{C^^-e#^^mT% 5'-CMP. 5'-CDP. 5'-CTP^#M6^l-v'^>':/ 
^T';tjP7K5>^T'#S^^-C&tVf^i^lC^^$*L-r, Si^?^lJ:*3ltSCMP-N 
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[0019] -^^•yrdf—^m^-n.. CMP-NeiaAc-^W^^lml^^tJO. 01^— 5/h]^Z._h. 0* 
[0021] (X@3) 

[0022] ^;!jPi-SW^^I«^b-Cfi. ^^^^l-SCDT/V-ri— 7VdW*U<. A«^6<J{C{*^i5^ 

[0023] ^<Dj;55fe^^^lK^-hlBX@lX{*X@2(7)^Sm(D^^tC^;?JPb. ?aS-80— 6 
0^<D^#T. ie^Mlcj;«9pHf£r6. 0—13. OlcMMU JSLXlXyj-imW-T^^itX. 

CMP-NeuAc;65^|^U-C<So 
[0024] (X@4) 

X5g4}*, it^bfcCMP-NeuAc^IsIllZ-f-'5X@-eS!>^o 

[0025] iili|x<^:^ife{i. (^i©. l&»t-^mm) (^:J:oXff 5^^^5-e#. 

[0026] *fci. _b|EX@3^;^xm^®#:leI (ii^. 2— 5lHl5g«) IIJ£-rSri:-C% 

M^<^CMP-NeuAc^^#-r^^^;dS-e#^o 
[0027] (#;!jpx@) 

[0028] ^(D^m:R!t^\-i. mi\sLi.rcttm^nmm\^. i^mt^ @ ^t-t^m^m^x^tc:^^ 
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mmm i 

[0029] ^T. mmm^mi^. ^mm^Mi!^^ iz-um-r^iiK ^^mii^^^fn^m^^ti^j: 

[0030] MM^l 

(1) CMP-NeuAci^:y±^—if(DmM 
Haemophilus, influenzae Rdt*(D^fe#:DNA (ATCC5 1 907D) ^^>'^ W 

TT'^-Y-^— ^ffl V ^X. PCR^t^JlO H. influenzaeg )CMP-NetiAc-»--fe^— ^ (n 

euA) mm^^^mrnvtzo 

(A) :5'- TGCCATGGTGAAAATAATAATGACAAGAA -3' 

(ia^j#-^i) 

>^^>r-^— (B) : 5 ' -AACTGCAGTGCAGATCAAAAGTGCGGCC -3 * (SB 

PCR^(;iJ:^neuAjt^^^<^iii|©{*> 100/zLct'(-> 50mM mt:^V^J>^. 10m 
Mhy;^lg^(pH8. 3). 1. SmMmt-^^^-y^J^^. 0. 001%-^7^>^^ y^^--^!/— 
hDNAO. 1 /i T'^'l'-^— DNA (A) ^TJ? (B) #>«r O. 2 *i M, ^tFAmpUTaq D 
NA5!Kyp{^— ^2. 5:3.c=:5/h^tfK^&?^^MV^, Perkin-Elmer Cetus Instru 
mentthM DNA Thermal Cyclert?. ^^'14(94'^::, 15» , T^— U^^^CSS'C 
. 1. 55».#«-Rl^;^(72*C. 3^)(D^7^5':/^25IeIi^«53g-r^^t-J:t)tTofc:o 

o tt^lllljXbfcDNA^:S:i)t(rMolecular Cloning, A Laboratory Manual, 
Second Edition] (Sambrookfe^^ Cold spring Harbor Laboratory, C 
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old Spring Harbor. New York (l989))<D;^&(cltJeo-CT;^t2— p^y/L^ 
^mWlKX^'^mU 720b+B^ODNA^K-^*t$SlUfCo ^DNA^^JPS^^NcoI 
S.OTstI-e§3»fbDNA»f>i-^#fc„ #^>tvfcDNA®f>i-i:. I^C<^JRR^^NcoII 
^tJ«PstI-et^>fkb/c:/^^5:KpTrc99Ai:^T4DNAy;^— if ^ffiV ^TilS^UfCo 3^ 
JfebfcDNA^'^^i-SS^S:?^^^ V ^T;k:J©^Ml09t5fe^?l^afei^U. nhtifcT 
:^b:"i/yvjlttt?l^®^ife^J;^9:/7^^KpTrcsiaBNP^^JtUfCo pTrcsiaBNPf*. 
pTrc99A<Dtrc:rn^— ^5?— T^ONcoI-PstI^iflaJ^Kl3:neiaA3lt'eT-<^«5tii 

■^^^^^VpTTcsiaBNPir^Wir^i^mMjMlOBM^:. 100 m g/mL<^T>'t:°v'y 
>^^Wi-S2XYT^flfel00mLtc:tt®U 37*C-t?^^5J§llUfc„ 01^^554 x 10^ 

. $^>(;i37^-c-6NFF^^i!9i^*^^ftfco i^mmrmi. m't-^mi9, oooxg. lo 

l^iOM^SriailXU 5inLCDM»?g(l00mM MJP^It^CpH?. 8). lOmM 

Mgci ) {c^^bfco m'^f&mm^n^x-mi^^m^i^u ^^iz.m'L-^m(2o, ooo 

2 

xg. 105»l-J;«9mf*:^^Srl^*Ufc„ 

[0031] (CMP-NeuAcv-^-fe^—- ^fiH4(Z>iB!l^^^'(a^O#m&) 

50mM ^y;^^t^)^«^^(pH8. 0). 20mM JiL-fb-^^^^/l^A. 5mM CTP*5 
J;tJ«10mM N-T-fe^/W^^^V^fd. CMP-NeuAc->^^-fei5'— ^^£r^^inb-C37 
'C-eS^^Sltl^^-fr^o CMP-NeuAcv^^-fe:^— ifOft*?«9(CpTrc99A^i!S:^# 
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[0032] [^1] 





CMP — N e u A c v^Vir if t&ti 
( u n i t s /m g protein) 


JM109 / pTrc99A 


< 0. 0 1 


JM109 / pTrcsiaBNP 


2. 4 5 



[0033] {2:)i^mMT;v:fy^)-^:;^Z7T^—'^(Dmn 

^w^m^io^m {^:J^'7^<^:^ m) ) <oi^^WD^A.^^mt^m<Di3m (Bioche 

mica et Biophysica Acta. , 72, 619(1963)) fC^o-C|i®ibyto r<?5DNA^ 

fc:/7-r-^— ^fflV^T. PCR^{Ci;«9:^J^mphoAjtfe^^ (EMBLXGENEBANK 
/DDBJ DATA BANKS ^ Accession No. AE000145. l)^Srii*BU:^Co 

(C) : 5*-AAGGATCCAGCTGTCATAAAGTTGTCACGGCC- 
3' (SE^J#-^3) 

^^^-f-^— (D) : 5 ' -TTCTGCAGCCCGTGATCTGCCATTAAGTCTGGT 
T-3* (ia^J#^4) 

PCR^^CJ;:5phoA^t'^^<^^tl|©}*^ lOOiLtLfJc:. 50mM:^>fk;«;y!>^. lOmM 
M;;^:^^(pH8. 3). 1. 5mMi^^l:-^^^v'^>A, 0. 001%if^^>'. 0. 2mM dA 
TP^ 0. 2mM dGTP^ O. 2mM dCTP^ 0. 2mM dTTP, ilMDNAO. 1 m gx 

DNA(C)^t;«(D)#>«rO. 2mM. AmpliTaqDNAJj^y^^— ^2. 5 
^^iyhtr^tfS^&^S^-fflV^-CPerkin-Elmer Cetus InstrumenttfciSiDNATh 
ermal CyclerX% !^^tt(94'C. 15» . T=^— y^'iJ^CSS'C. 15» . #:SSJi&(72 
3:9-)0^7^5'^^25[llMl93g-rCl^l-i9tTofCo 

S^£;^^^>'aly— /I'/j^aa/fi/wA (1 : i) m^n-^^mx^ii^'i^ 
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o ifcjiSISIl|XbfcDNASr:S:i^ (Molecular cloninB) (D:^mi^^oXT:^^—:^y/^y 

BamHmtJ«PstI-e^»fLDNAB)T>ir^#fCo #f>ttfcDNA8lf>i-^I^C<$lJPS^^B 
amHI^OTstl-eti'fbUfcI^^^J^^KpTrcQgA (Pharmacia Biotech. th)i:^T4 
DNAy;^— ^^ffi V >-Cjg^UfCo 5S^LfcDNA<Sr-^*-r5S^£:?^SrlB V ^T:^:J®mJ 

9>^^;^5:KpTrc-phoA^^g|b/Co 

pTrc-phoAf*.pTrc99A(Dtrc7"n^— i?— T^<©^^§|5^lJ:;^:J^ffiphoA« 
3tm^^=-43J:t;«yjJ<y— A^'a'§P'ia:^^i-SBamHI-PstIDNA^K-;&SJfA^tV 

>^^^^KpTrc-phoA^^i^t-§^J®MjM109t5fc^, 100 m g/mLOT:/^"^^]; 

>'^wi-s2xYTi^j^&5oomnc*t®u. 37x:x-mt^mmvtzo mm^4xio^ 
^hi^37x:x22\^mmtomm^mmzommmr^.mMm(9. oooxg, lo 

5» tCj;«9m^^Ie]JjXU 25mLOi^«?g(20mMhy>^:^^(pH8. O). SmMJ^'fb 
•^i/^v'!J^A) iil^^bfCo ^WiS^aS^ff oTm^^1&#U. ^^(J:^'il^:9-8i(20. 
OOOxg. 105» ^-J;•90fl5:a^g^^*bfc„ 

^V>T#f>*T,fcJi«W^Sr80*C. 155>ra«Z)|^^a^fTofci^{^^iLN^g|(20. 0 
OOxg. 10^) lCj;«9M#:a^^^*b. :z.fh^^$\'2l.(Dmm^(20inMhD^mmm. 
(pH8. 0). lmM:^>fb-^^^->'!J^A)^fflV>-C4'C. — Sfe<D3g^ff^^TV^, ^^hi^M't^ 

^m(20. OOOxg. i05»(e:J:«9®^a^*^^*L:/h„ 

— ^^tiSraU^bfCo ^<7>^;|^^^M® (pTrc99A5rilp:^^-r^:^J©mjM109;^) ^ 

[0034] (T/u;<7y3tc;:^7ri5'— ^^'l4<^)a!l^i:*L^<DS[ffife) 

400mMhy>?>-^g^«?S (pHB. 5) &ti^20mM^7y v?:^5 ' -^yy :^^Sr^tf ^ 
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[0035] [^2] 





T/^;& y :7 T ^ — if 
( u n i t s /m g protein) 


JM109/pTrc99A 


< 0 . 5 


JM109/pTrc-phoA 


14. 0 4 



[0036] (3) 2iSa^:tl^<omi1}n^^ 

0. 2M NeiiAc^?^^5mL. 0. 25M CTP-3Na^?S^4inL. ^T^lM:^'fb'^ 

^s^iy^^j^mm^m^^. 2M7km^t^hv^j^mmxpu^ioiz:mm^. mmTi^xs 

0mLtJ::7>f/VTy:/b:rCo 40*Clz:*P?aUfc^. 70:3.:=^5/h<Z)CMP-NeuAc-»'^^ 
[0037] S^&§B*&1^^=^. lMit>fb;^/V'^^e7A^?g3niL^^;!lD=^. mifX5:=^=^-yh(D± 

[0038] ifS^l^^lCCMF-NeuAca-fjfetrll^rafTofc^^. lMii['fb-^^^;<f:^SS3 

[0039] ^3J:«9. 2^ffi;i&^;^^^^*p-r§:i^-t?^J©mT/v;!57y4^;^:7ri5'— ^SJT^^^^a 

<=fTX.. m^CMP-NeuAct(D^mimmX^^CMP^^m^KI^^X-^^^t 
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[0040] [^3] 





CMP-NeuAc 


CTP 


CMP 






CaClg 


14. 57niM 


<0. 02mM 


<0. 02niM 


1. 283mM 


0. 7932iiiM 


MnClz 


11. 17mM 


<0. 02mM 


<0. 02mM 


0. 705 ImM 


0. 5031mM 




16. 34tnM 


0. 8625mM 


0. 8065inM 


0. 0541raM 


0. 1127mM 



[0041] mS^j2 ::i^^y—/\^itm^<D2m^yi->WiM^^ 

CMP-NeuAc • 2^hy '>i=K:^i|5^*70mg (iy^'^^±M) ^^WtK-C^^U. 500 ix 

^^^^^^^^:300AzL<^)3l^?y— /V'Sr^;fnib. 4*C-e— Bfe^gU/c^. 121, OOOxg, 4 

X,^ 105>F^(^^'il^^^^m\ #e>nfc_h«C0270nm}c:*DttSP^7fe^^S'J^bfc 

[0042] ^4d^e>§gfed^>5JJ:5lc:. yv^^^^tt(7>«tj^Sr?^^b552#:«;^:^>^m;!)0i-S 
[0043] [^4] 





tt^lHlI(X^(%) 


CaClj 


8 9. 7 


MnClz 


5 5. 4 


^@7k 


0. 4 0 



[0044] ^Ji^j3 

NeuAc<^12. 4g('^/V=3r>'.'£Mti:M)s 5'-CTP-2Na:^^24. 2g (ir-^i^#?ft%^: 
M). lMl&>fb-^i?'^'>!j7A^?^^100mL^;(in.^^Ufc^. IM 7K^'^b":^^ye7y^ 
-CpHSr9. SJCfSSEU. ^@7k-C2LtC7^/l'T5':^UfCo 40'ClJ:*n?aUfcm. 2. 810 
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o 

15. oooxg. i5i^)icx'oitmm^m^L.tio m'htifc^m^iMm^ty^mmmx-p 

H7. otcsHM^, 3!j^V5^7^2g^;!jPU 7K4'-ei^^«#bfc„ 0. 45Mm:7w'/v 

lOOmL^Tf^jjib/Co 
[0047] ii^i4'l-^J^bf:iitl^^G3;if^;^^-</Vi5'— ^fflV^r|^*Uitm. 

40mL(j:*fbT^^y— /v-SreeomL^Apb. ^M-e«#bfc^. $fe>{c4X:-ea^*^. 

[0049] G3:ff=^::^^^^v^—citm^mU^. ^^^jS^^frV :itT.^£:^@7!K-e250mL(J: 
mmU -^-hy l>A>r:^>-egm$-frfcPK216 (Na) #JJg (H#>fb^*i:M) :^9J>>100 
mL(C400— 450mL/'h<D^3g-Cja?^$-^fCo 

[0050] CMP-NeuAcSr^tfMi^370mL^lHlJDlb. ^^jKI/— tJi'— -CSOmL^^-C^iSii 

[0051] ;itLt-;&— 2J^V)e&7|50. 5g^;tni. ^tf-e^^i^r^^^u^^^. o. 45 n m:7^/\^i$f— 

^ffiV^THlJlXU. Cltb^^^f£ig|-r5:ii:-eHPLCi^ft98. 8%<DCMP-NeuAc'2 

;l<DCMP-NeuAc<^HPLC(^5>^ff^;^^*eAT<7:>Jl«9-e*>'5o 
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tl=7J^ : ODS-HS302 (YMC%h^) 

CMP-NeuAc 98. 8% 
5*-CMP 1. 2% 
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(DHMil) — (4)(D#Xm^3lim^'^*^*-CtT5Cli:^#^^i-S. CMP-NeuA 

X@(3) :*^^^^^;tJBU. CMP-NeuAc§ri*:lS^-frSXS> ^TJ? 
Xm(4) :tt:SgUytCMP-NeuAc$rllIlDlt-SX3g 

[2] ami). x@(2). x@(3). xm(4)oji|ifc^ig-rs. f»^«ifE^<o;^ife„ 

[3] Xm(2). X@(l). XmO). X@(4)0)llg{C^i£i-^. »^^lfB«(D;fy&o 

[4] Xm(l)^X@(2)^|^^{;itT5. M^3Si|B4fe05^ife„ 

[5] X@(3)^X@(4)^1g^IeI^J6-rS. If ^3gi|Bife<D;^iSfeo 

[6] 2tt:^^:^>';et5;^7/V:y!>-6.^;r:/XJ^-^>';{fW:^^-CfeS. ft ^^gl— 5(DV^-rt^/i)^ 

[9] X@ (4) <DCMP-NeuAc<Z>lllJ|jl^^ ^hi^i&.^^RJt-i^WL. CMP-NeioAcO*^ 
[10] 4:tl^^mmm^m V ^-5:^^iaS^&-e^S. i»^^9|S«<^jK3tife„ 
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